In this study, we introduce and test a comprehensive model of attribute-level satisfaction to measure user satisfaction with information systems (IS). Recognizing that, as complex "objects", IS feature multiple subsystems, components, and attributes, we draw on marketing research and attribute satisfaction theory to assess user satisfaction across three levels of abstraction. We first assess overall satisfaction as the most abstract level then move to satisfaction with each major IS component (i.e., information, system, and service satisfaction). Subsequently, we measure user satisfaction with key attributes of each major IS component (e.g., information format, system reliability). The results provide a parsimonious yet practical model along with associated measures that can assess user satisfaction across various IS aspects (i.e., components and attributes) and different user interactions with IS.
Attribute-level Satisfaction in IS
The outcome-oriented approach in studying satisfaction involves measuring satisfaction as a summary judgment rather than the cognitive processes involved in satisfaction formation (Oliver, 2010; Vaezi et al., 2016; Yi, 1989) . Bettman (1974) introduced the concept of attribute-level satisfaction to the consumer satisfaction research based on the Fishbein's (1972) multiple-attribute attitude model, which determines users' overall attitude toward an object based on how they evaluate each attribute. Bettman (1974) suggested that people decide on purchasing a product when 1) they perceive that a product possesses certain attributes and 2) they judge those attributes or some combination of them as satisfactory. To illustrate, one can identify two major groups of attributes in a dining experience. One group relates to the food (color, smell, taste, etc.) and the other to the service (promptness, courteousness, friendliness, etc.). For a satisfactory experience, customers need to judge all or a combination of these attributes as satisfactory.
IS products and services constitute complex "objects". For example, one may find that, while users are satisfied with a report's format or content, they may be less satisfied (or dissatisfied) with the ease or speed with which they can obtain the report from the system. Similarly, they may be satisfied with the competence that IT support staff show in dealing with a problem but not with the level of responsiveness with which they attend to the help request. Hence, their overall satisfaction judgment would derive from a summary feeling about their experience with the overall IT product, its components (i.e., information output, technical system itself, and support services), and their associated attributes. In the case of an IS implementation project with several activities and phases that run in parallel or in sequence over time, one could evaluate user satisfaction in terms of what results at the end of a series of processing activities (whether over a short or long period of consumption), as an accumulation of interim and final judgments about users' satisfaction with each activity or event that contributes to the IS outcome, or as a summary assessment of the IS project or its outcome as a whole (Oliver, 2010) .
Many user satisfaction studies in IS have adopted an outcome-oriented satisfaction model (Vaezi et al., 2016) . However, many such studies have focused on summary judgments of an IS as a whole (e.g., Hu, Hu, & Fang, 2017) . Few have considered judgments at a sub-dimensional level, such as information satisfaction and system satisfaction (Krishnan & Ramaswamy, 1999; McKinney et al., 2002; Xu et al., 2013) . Some studies have examined user satisfaction as a summation of attributelevel judgments (e.g., Bailey & Pearson, 1983; Ives et al., 1983) . However, we found no study that focused on results at the end of a consumption process; on users' satisfaction at different system, subsystem, and attribute levels (e.g., system satisfaction and satisfaction with individual attributes of system); or on the relationships among users' satisfaction with different aspects of the system. In understanding these relationships with the overall IS product or service, managers and researchers will also be able to better understand how users arrive at their summary judgments and identify those components and attributes whose evaluations may fluctuate across consumption events or differ from other judgments such that they may require remedial action. From a practical perspective also, any actions that managers take to improve satisfaction at any level must necessarily depend on improvements targeted at the individual components or attributes that make up the product or service (system or subsystem) that users evaluate or that contribute to its evaluation. DeLone and McLean (1992) reviewed empirical papers published between 1981 and 1987 across seven leading MIS journals in search of dependent variables that researchers used to measure MIS success. They reported that system quality and information quality directly influence user satisfaction and system use, while system use and satisfaction directly impact each other. Later, Kettinger and Lee (1994) and Pitt et al. (1995) identified the quality of IS services as an important component of measuring systems success. They noted that most user satisfaction research focused on IT products instead of services. However, as IT departments in organizations changed from deploying and operating information systems to providing more services to employees, the service component became more important. After organizations adopted personal computers, more users began to interact with computers and, in turn, with the IT department. These users expected IT departments to help them with different aspects of their daily jobs that required computer interactions such as installing the correct software and training, choosing the right hardware, solving computer and network problems, and performing any other activity related to information technology. To more realistically measure IS effectiveness, they suggested a slightly modified version of the SERVQUAL instrument (Parasuraman, Zeithaml, & Berry, 1988) to measure IS service quality. However, Van Dyke, Kappelman, and Prybutok (1997) questioned how well SERVQUAL applies to IS quality measurement and called for a better instrument to assess IS service quality. We respond to their call with our user satisfaction model by including various factors that affect satisfaction with service. The model we propose draws on Parasuraman et al.'s (1988) original model of service quality, which identified 10 attributes, and on prior IS research to elicit a comprehensive list of attributes that we have reason to believe have the most salience for capturing IS service quality (e.g., DeLone & McLean, 2003; Kettinger & Lee, 1994; Van Dyke et al., 1997) . The resulting model encompasses far more attributes compared to models that other studies have proposed (see Figure 1 ). DeLone and McLean (2003) conducted a follow-up study to include new studies of IS success in their model. They added service quality to the antecedents of user satisfaction and intention to use in the updated model. Building on prior research, Wixom and Todd (2005) combined two streams of popular research in IS to form their satisfaction model. They acknowledged that service quality has an impact on user satisfaction; however, they did not include service quality in the model because they focused on measuring fairly general IS characteristics that many systems share and argued that including it would have made their study system specific. Xu et al. (2013) later incorporated service quality into Wixom and Todd's (2005) e-service model and tailored it to focus on service-related attributes of the website context in which they evaluated the model.
Information, System, and Service Satisfaction
To date, most IS satisfaction studies that have incorporated the different IS components (information, system, and service) into their model have focused on measuring how users perceive the quality of these components (e.g., DeLone & McLean, 2003; Forsgren, Durcikova, Clay, & Wang, 2016; Seddon, 1997; Xu et al., 2013) and relating it to user satisfaction. However, the consumer behavior literature (which IS satisfaction studies have often drawn user satisfaction perspectives and models from) has often debated the direction of causality between satisfaction and service quality (e.g., Bitner, 1990; Bolton & Drew, 1991; Lee, Lee, & Yoo, 2000; Woodside, Frey, & Daly, 1989) . To illustrate further, Parasuraman et al. (1988) considered quality as a long-term overall evaluation of a consumption experience and satisfaction as a transaction-specific evaluation. Thus, they claimed that a positive evaluation of satisfaction would (over time) lead to perceptions of higher quality. In order to avoid confusion regarding causal direction and increase the reliability of the satisfaction measurement, we focus directly on measuring the satisfaction judgment at three levels of abstraction in our model (i.e., overall satisfaction and satisfaction at the component level and attribute level). This approach focuses on assessing satisfaction as an outcome and does not include or measure how users perceive the quality of any IS component or its attributes (which process-oriented approaches to satisfaction focus on (Yi, 1989) ).
Our proposed model (see Figure 1 ) investigates the impact that information satisfaction, system satisfaction, and service satisfaction have on overall user satisfaction and the impact that satisfaction with the attributes associated with each major IS component (i.e., information, system, and service) has on satisfaction with that component. We chose to focus on these three components and their specific attributes based extensively reviewing the literature and identifying those attributes that most users consider when evaluating an IS (e.g., DeLone & McLean, 2003; McKinney et al., 2002; Xu et al. 2013) .
We propose and test an attribute-based satisfaction model (see Figure 1 ) that posits summary judgments of satisfaction with key IS components (i.e., information satisfaction, system satisfaction, and service Volume 45 10.17705/1CAIS.04513 Paper 13 satisfaction) as key contributors to global judgments of satisfaction (i.e., overall user satisfaction with an IS). At the same time, the model posits that satisfaction with an IS component itself results from attributelevel satisfaction (i.e., one's lower-level judgments about one's satisfaction with each IS component's attributes, such as information accuracy, information completeness, etc.). The research model does not explain the process by which users form satisfaction from an evaluative perspective as, for example, quality assessments or expectations-disconfirmation theory emphasize (Bhattacherjee, 2001; Oliver, 1980) . Rather, we investigate the aggregate impact that attribute-level satisfaction has on satisfaction with key IS components (i.e., information, system, and service) and, in turn, the impact that satisfaction with these components has on overall user satisfaction. We expect studying attribute-level satisfaction and component-level satisfaction to provide a more diagnostically powerful and useful model of user satisfaction and avoid the theoretical controversies associated with many process-oriented satisfaction models (Mittal et al., 2001 (Mittal et al., , 1999 Oliver, 1993) .
Research Model
We reviewed the consumer satisfaction literature in marketing and psychology and the user satisfaction literature in the IS area to determine appropriate components and attributes to include in an attributebased user-satisfaction model. In addition to overall user satisfaction, we model satisfaction with three major IS components (i.e., information, system, and service) as major constructs in our research model (i.e., information satisfaction, system satisfaction and service satisfaction). We chose these components based on prior research, which suggests they have an important role in user evaluations that lead to overall satisfaction (DeLone & McLean 2003; . We adapted construct definitions for the four main satisfaction constructs, including overall satisfaction, from the IS and marketing literatures.
Based on the IS and marketing literatures (Bhattacherjee, 2001; DeLone & McLean, 2003; McKinney et al., 2002; Oliver, 2010) , we define overall satisfaction as a summary affective state resulting from the entire experience of interacting with an information system. This experience includes the information output, the technical system, and the services surrounding the system (i.e., supporting services). Based on how we define overall satisfaction and how McLean (1992, 2003) define the IS components linked to information quality, system quality, and service quality, we also developed construct definitions for information, system, and service satisfaction. Thus, we define "information satisfaction" as a summary affective judgment of the information output that the system provides, "system satisfaction" as a summary affective judgment of the technological system and interaction mechanics, and "service satisfaction" as a summary affective judgment of the supporting services that surround the information system. In this study, the term "service" refers to any activity that supports successful operation and continued use of an IS (DeLone & McLean, 2003) .
To determine the key attributes that pertain to information satisfaction and system satisfaction, we reviewed the literature and prepared a comprehensive list of attributes that past research has examined (see Tables 1 and 2) . We then reviewed and discussed each attribute. We removed duplicates and, based on the findings in the literature, chose appropriate attributes for the study. Except for system security, we selected all other information and system attributes based on their importance in the literature and how often prior research included them in IS satisfaction models. Tables 4 and 5 present the information and system attributes that we considered for the study along with their definitions. Of the items we selected, we discuss two below: ease of use (due to inconsistencies in the prior literature) and system security (since it represents a new item in the list).
Past IS studies (e.g., Nelson et al., 2005; show differing approaches to modeling ease of use. Some studies such as Wixom and Todd (2005) model ease of use as impacted by user perceptions of system quality and by system satisfaction, while others posit ease of use as a system attribute (Chang & King, 2005; Petter, Delone, & McLean, 2008; Seddon, 1997) . Consistent with the latter, we included ease of use as an attribute of the technical system and, consequently, modeled it as a contributing factor to user satisfaction with the system. We also introduce system security (a key issue for modern information systems) to the user satisfaction literature as an important attribute of an information system's technical system component. Past studies on system security have focused on different aspects of security such as the role of employees' involvement in IT security (Dinev, Goo, Hu, & Nam, 2009) , security threats and incidents (Farahmand, Navathe, Enslow, & Sharp, 2003) , security counter measures (Straub & Welke, 1998) , and so on. These studies highlight this performance attribute's importance in evaluating an IS. However, research on user satisfaction has not yet directly studied the impact that perceived system security has on user satisfaction, though measures of satisfaction that include considerations such as data security signal its importance (e.g., Bailey & Pearson, 1983 ). Furthermore, system security has particular relevance in the digital age with developments in IoT and other IS that involve the exchange of personal information, which has resulted in an increased focus on defining and assuring security requirements during the IS development process (Whitmore, Agarwal, & Da Xu, 2015) . To assess system security, we adopted and modified Whitman and Mattord's (2012) definition of information security to our study's context and developed related measures of system security satisfaction based on this definition. Relevance We drew service attributes from prior research on service quality in combination with the IS literature. For our initial list, we used service attributes that Parasuraman, Zeithaml, and Berry (1985) , Parasuraman et al. (1988) , and Parasuraman, Zeithaml, and Malhotra (2005) proposed for two reasons. First, they have provided the most comprehensive lists of service attributes in the service satisfaction literature. Second, most of the user satisfaction with IS studies that have considered IS services have adopted Parasuraman et al.'s (1988) attributes of service quality as a basis or starting point to study IS services (e.g., DeLone & McLean, 2003; Kettinger & Lee, 1994; Pitt et al., 1995) . Table 3 summarizes the results from the literature survey on IS service attributes.
As with information and system satisfaction, we reviewed and discussed each of the service attributes that identified in the literature review (Table 3) . We removed duplicates and, based on the findings in the literature, shortlisted appropriate attributes for this study. Table 6 presents the 11 service attributes that we considered for the study along with their definitions.
In summary, we include 25 attributes in the overall satisfaction model (see Tables 4-6 ). As such, our model constitutes one of the most comprehensive models of satisfaction in terms of breadth of attributes that IS research has proposed to date. Although we could have selected more (or fewer) attributes, we focused on identifying attributes that would pertain to most contexts rather than on developing a highly context-specific instrument. ( 
Research Method
We adopted a survey questionnaire approach to test the proposed model. According to King and He (2005) , since the 1990s, IS scholars have largely used survey questionnaires to assess constructs and relationships. Likewise, IS scholars have used survey questionnaires to study user satisfaction (e.g., Doll & Torkzadeh 1988; Ives et al., 1983; Kettinger & Lee, 1994; Mckinney et al., 2002 . Consistent with the prior research on user satisfaction, we used a survey questionnaire to collect the data required to test our proposed model (e.g., Doll & Torkzadeh 1988; Ives et al., 1983; Kettinger & Lee, 1994; McKinney et al., 2002; We follow Straub, Boudreau, and Gefen's (2004) guidelines in constructing the survey questionnaire to ensure the instrument's content validity. We developed the research model and the survey instrument without a specific IS context in mind. In order to ensure we developed a comprehensive yet parsimonious model and survey instrument, we developed them according to a general understanding of the IS function in organizations. We chose the IS context (or test bed) to assess the research instrument after we developed the instrument, based on available resources.
We either adapted the measurement items from validated research or carefully developed them based on the construct definitions and adapted to the study context. We conducted a readability pre-test with 20 undergraduate students. The results of the readability pre-test suggested minor changes to item wording, the introduction, and the survey instructions. We then conducted a pilot test to assess the measurement model using 48 undergraduate students. We used the results of the pilot test to improve the survey further. The final survey contained 121 questions.
Given the instrument's lengthy nature, we tested the model in two consecutive phases to minimize negative effects that may arise due to respondent fatigue. This approach ensured the surveys had a reasonable length. The first phase focused on the attributes related to the information output and the technical system and their impact on information satisfaction and system satisfaction, respectively. We also included measures of overall satisfaction and service satisfaction in the model that we assessed in the first phase. The second phase focused on the rest of the model; that is, user satisfaction with each service attribute for the system we examined and their impact on service satisfaction. It also included measures of overall satisfaction, information satisfaction, and system satisfaction to provide an opportunity to replicate and affirm the validity of the measures of component-level user satisfaction and the structural model.
In this study, we tested the research model by assessing undergraduate business students' (as users) satisfaction with an enrolment management IS (PeopleSoft system) at a major university in the USA. Students used the PeopleSoft system for a variety of tasks. They used it to enroll for classes, drop classes, check their weekly class schedule, pay their tuition, apply for graduation, track their financial aid status, request academic transcripts, request academic status verifications, make appointments with their academic advisers, and so on. The PeopleSoft system represents a suitable IS instance for assessing the proposed model since its users have the opportunity to directly experience all three key IS components that we examine in this study. For example, they use the information that the PeopleSoft system provides to support their academic activities and in making decisions about future academic activities such as which classes to select for the next semester and to apply for graduation. They also rely on the technical system to function reliably so they can conduct their academic affairs, and they refer to the supporting services that the system provides when they need it. They can either invoke the automated help function via an icon located on the screen to help resolve issues while they are online or they can go to staff who can provide support to students. For example, if they experience a problem when paying their tuition fee, they can either try to resolve it online using the "get help" functions in the PeopleSoft automated help service or visit the student services department to request face-to-face help from staff.
Construct Measures
We adapted construct measures from the existing literature or developed them ourselves where we found no suitable measures. We used seven items to measure overall satisfaction, four of which we adapted from Spreng, Mackenzie, and Olshavsky (1996) and three from Chin and Lee (2000) .
At the component level, we used 18 items to measure information satisfaction, system satisfaction, and service satisfaction (six items for each construct). Similar to the measures for overall satisfaction, we adapted four of these six items from Spreng et al. (1996) and assessed them using seven-point semantic differential scales (i.e., very dissatisfied/very satisfied, very displeased/very pleased, very frustrated/very contented, very disappointed/very delighted). We adapted the other two items from Chin and Lee (2000) . Based on the construct definitions, we adapted each item measure such that it focused on the components (i.e., information, system and service satisfaction).
Finally, we developed items to measure attribute-level satisfaction for information, system, and service components based on the attribute definitions (see Tables 4-6 ). After determining the attribute definitions based on the literature, we reviewed existing questions and alternative items that we could use to construct additional measures where needed. Measurement items for attribute satisfaction used sevenpoint Likert scales (1 = very dissatisfied; 7 = very satisfied). Relevance: the extent to which information is salient to one's job. Ives et al. (1983) , DeLone & McLean (1992 , Seddon (1997) (2003), Kettinger & Lee (1994) , Pitt et al. (1995) , Myers et al. (1997) , Chang & King (2005) , Halawi et al. (2008) , Petter et al. (2008) Responsiveness: the ability to provide prompt service Parasuraman et al. (1985 Parasuraman et al. ( , 1988 , Ives et al. (1983) , DeLone & McLean (2003) , Kettinger & Lee (1994) , Pitt et al. (1995) , Myers et al. (1997) , Gefen & Keil (1998) Courtesy: the support service's politeness and respectfulness Parasuraman et al. (1985) Security: the degree to which service encounters provide a safe and risk free environment Parasuraman et al. (1985) Privacy: degree to which service support encounters are kept confidential Parasuraman et al. (2005) Communication: the support services ability to communicate clearly and understandably Parasuraman et al. (1985) , Ives et al. (1983) Competence: the ability or capabilities of the support service to provide service Parasuraman et al. (1985) Access: the accessibility and availability of support services Parasuraman et al. (1985) 
Analysis and Results
To assess the research model, we developed and tested a survey questionnaire in a pilot study and then used it in the two study phases. For this study, we analyzed the data using SPSS 25 and PLS Graph (version 3.01) (Chin, 1993) . We assessed the main effects model using the partial least squares approach to path modeling (PLSPM). PLSPM analyses distinguish two components in model evaluation: the measurement model and the structural model. The measurement model analysis reports the indicator loadings for their respective constructs and cross-loadings for other constructs, which one can use to assess construct reliability and convergent and discriminant validity among the construct measures. The structural model analysis reports the path coefficient measures along with latent variable R-squares, which together reflect the independent variables' explanatory power (Fornell & Larcker, 1981) . We further evaluated the model using the bootstrapping procedure (using 1000 resamples); here, we used a path weighting scheme for the inner (structural) model and mode A (reflective) for the outer (measurement) model.
The partial least squares methodology is a variance-based analytical approach that uses components. It focuses on predicting hypothesized relationships that maximize the explained variance of the dependent variable (Hair, Hult, Ringle, & Sarstedt, 2014) . PLSPM analyses produce more statistically reliable construct scores than any single indicator variable for estimating the relationships in the path model. At the same time, if we assume that the underlying population model is covariance based, PLSPM analyses may overestimate the measurement model and underestimate the structural model relationships (Chin, 2010b) . However, under most conditions, these differences are small and should have little or no impact on how one interprets the findings that a PLSPM analysis produces (Hair et al., 2014) . In determining an appropriate approach for assessing the research model (e.g., PLSPM, CBSEM, summed scales), we considered several factors, such as the study's focus (whether it focused on theory development/prediction or theory testing), sample size (alongside model complexity, effect size, and statistical power), and whether the study included formative constructs. Of these, the study's focus represents the most important consideration: if one focuses on prediction, then, in relation to CBSEM, prior studies suggest that PLSPM represents the better option (e.g., Hair et al., 2014; Jöreskog & Wold, 1982; Reinartz, Haenlein, & Henseler, 2009 ).
The PLSPM approach is appropriate for our study for three reasons. First, PLSPM aligns well with research that primarily focuses on theory development and prediction (Hair et al., 2014) . Similarly, in our study, we explore the role of attribute and component-level judgments of satisfaction in determining (or predicting) overall satisfaction. We develop a generic model and so do not expect that all the attributes that we assess will be significant in the current context. As such, we need to ensure we do not reject suitable "candidate constructs". While one may discard such constructs when using CBSEM analyses, due to stronger power demands, PLS can detect weaker effect sizes with less data (Reinartz et al., 2009) and ensure one does not reject useful constructs.
PLSPM is also useful when assessing relatively complex models that have many constructs and indicators (Chin, 2010b; Hair et al., 2014) . In this study, the measurement model comprised 29 constructs and 151 items in the pilot phase and 121 items in the main study phase. To determine the sample size (in order to detect moderate effects), we used the G*Power tool for statistical power analyses (http://www.gpower.hhu.de/). The results showed that we required a minimum of 74 observations for PLSPM analyses. For this study, we obtained 243 and 345 observations for phases one and two, respectively, which exceeds the minimum requirements for model testing.
Third, PLSPM is useful for research that requires individual scores (e.g., to see how overall satisfaction changes). As a composite-based method, PLSPM obtains actual scores for each respondent/observation, which can be compared over time or across responses. One can also directly interpret the scores and, from a predictive perspective, use them to signal the relative importance of individual items in forming the composite (Chin, 2010b; Hair et al., 2014) . For example, one would be able to identify which aspects of user satisfaction are particularly important in determining overall satisfaction and their relative impact. From a practical viewpoint, the scores themselves can signal the attributes that the organization excels at and those that need attention. By contrast, CBSEM has an inherent indeterminacy, which means that it produces no scores (Chin, 2010b) .
Phase One
We collected data for phase one three weeks after the semester began. We implemented the questionnaire using an online survey-hosting service (www.qualtrics.com) and made it available for two weeks. This timeframe suited our study because students usually used the PeopleSoft enrolmentmanagement system the most in the first few weeks of each semester to pay tuition fees, add and drop classes, and follow up on financial aid disbursement.
In phase one, we assessed the attributes linked to an information system's information and system components and their impact on their respective components at a detailed level (see Figure 1 ). (Note that we evaluated user satisfaction with service attributes in the second phase). We also evaluated the influence that user satisfaction with the information system's information, system, and service components had on overall user satisfaction as the research model depicts (see Figure 1 ).
We asked undergraduate students enrolled in a core business course to participate in the main study in return for two extra credits. The course had 556 enrolled students across three sessions at the beginning of semester, and we collected 450 complete responses (an 81% response rate for the first phase). To ensure consistency in analysis and reporting, we used only the responses from those who indicated they had had a service encounter with the PeopleSoft system (i.e., they had engaged with the PeopleSoft support services online or through direct contact with the support staff) in the analyses that we present in this paper. We classified 243 responses as having had a service encounter (a 54% usable response rate).
Of the respondents, 55 percent were male and 45 percent were female. Most respondents (90.4%) were between 18 and 24 years old. Furthermore, in terms of duration of usage and system familiarity, 63 percent of the respondents indicated they had used the system for more than one year, while 26 percent had used the system for less than six months. Most respondents (86%) actively used the system from a few times a month to a few times a day.
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Phase One Measurement Model
Next, we assessed the construct measures' reliability and validity (Chin, 2010b) . The item composite reliability score shows whether indicators that measure a latent variable do so consistently. One can also use item composite reliability scores to measure convergent validity when all indictors are reflective. Convergent validity concerns whether all the indicators related to a latent variable measure the same phenomenon.
In addition to composite reliability scores, we used average variance extracted (AVE) for each latent variable to assess the measures' reliability and discriminant validity. The AVE indicates the amount of variance among indicators that the latent variable explains while considering measurement error. Discriminant validity concerns whether each set of indicators that measure a latent variable differ from other indicators that measure other latent variables. For discriminant validity, the average variance extracted values for latent variables should exceed the squared correlation among the variables (Chin, 1998) .
Our model for user satisfaction with an IS had 18 latent variables. Fourteen (latent variables represented attributes of information satisfaction (seven latent variables) and system satisfaction (seven latent variables); three latent variables measured information satisfaction, system satisfaction, and service satisfaction regarding the key IS components; and one latent variable measured overall satisfaction.
The item reliability scores for information and system attributes ranged from 0.87 to 0.95 (see Tables B1  and B2 ), while item reliability scores for information and system attributes for component-level satisfaction and overall satisfaction ranged from 0.86 to 0.96 (see Table B5 ); both sets of scores exceeded the suggested cut-off point (0.70) (Fornell & Larcker, 1981) . We also found no major cross-loadings among the constructs that measured user satisfaction with information and system attributes or with componentlevel satisfaction and overall satisfaction (see Tables B1, B2 and B5) , which suggests adequate discriminant validity among the constructs. The composite reliability scores also exceeded 0.80 (see Tables B3, B4 and B6 ) and, thus, the recommended cutoff (0.70), which suggests adequate construct convergent validity (Chin 1998) . Moreover, all the AVE values exceeded 0.80-higher than the recommended value of 0.50, which suggests adequate convergent validity for the latent variables (Tables  B3, B4 and B6). The AVE values for each construct also exceeded their squared correlations with other constructs, which suggests discriminant validity for these latent variables (Tables B3, B4 and B6).
Phase One Structural Model
According to Chin (1998) , one can use path coefficients and variance explained (R-squared) to examine a model's nomological validity and predictive power. In PLSPM, the path coefficients are essentially the same as regression coefficients (standardized beta weights), and one can interpret them in the same way. Therefore, one can use path coefficients as indicators of relationship strength (Chin, 1998) .
The results showed that information satisfaction, system satisfaction, and service satisfaction accounted for 0.754 of the variance in students' overall satisfaction with the PeopleSoft system (see Figure 2 ). Satisfaction with information attributes accounted for 0.564 of the variance in user satisfaction with the information component of the PeopleSoft System, and system attribute satisfaction explained 0.644 of the variance in user satisfaction with the system component (see Figure 2 ).
We assessed path statistical significance using the bootstrapping sampling method with 1,000 bootstrap runs. The bootstrapping results indicated that the path coefficients for the three components of the PeopleSoft system (i.e., information, system, service) in terms of predictive power vis-à-vis overall satisfaction were significant at p ≤ 0.01. However, not all the paths that connected the individual attributes and the respective key IS components were significant (see Figure 2 ).
Among the information attributes, information completeness (0.331) and information format (0.249) were statistically significant at p ≤ 0.01, while information currency (0.206) was significant at p ≤ 0.05. The path coefficients for information relevance, accuracy, understandability, and credibility were not significant in the study context. For system attributes, system ease of use (0.463) and system response time (0.246) were statistically significant at p ≤ 0.01 and system availability (0.150) was significant at p ≤ 0.10. The remaining system attributes (i.e., reliability, flexibility, integration, and security) were not statistically significant. 
Phase Two
We assessed the research model across two phases mainly to avoid respondent fatigue due to a lengthy measurement instrument (Chin, Thatcher, Wright, & Steel, 2013) . Prior research suggest that respondents may lose their patience or succumb to response fatigue in a lengthy survey (Sharp & Frankel, 1983 ) and, thus, pay less attention to questions that appear towards the end of a survey. To minimize the possible negative effects of a lengthy survey, we examined satisfaction with service attributes (39 items) in a separate phase of the study and with the same study context. In addition, we included 25 items that represented overall satisfaction, information, system, and service satisfaction and 16 items that assessed common method variance, which brought the total number of items in the second phase to 80. As such, the second phase focused on user satisfaction with each service attribute for the system under study; we also captured data on user satisfaction with the key IS components (i.e., information, systems, and service) to provide a further opportunity to retest and affirm the validity of the measures of componentlevel user satisfaction.
Similar to the first phase, the second phase followed a cross-sectional design that measured user satisfaction with service attributes, user satisfaction with each IS component (i.e., information, system, and service), and overall user satisfaction with the PeopleSoft system. Similar to the first phase, we used the same online survey-hosting service and gathered data four weeks after the semester started. As with the first phase, we asked undergraduate students enrolled in a core business class to participate in the study in return for extra credits. We collected 487 responses (from 583 enrolled students) of which 432 responses (70%) were usable.
Of the 432 respondents, 53 percent were male and 47 percent were female. Further, 80 percent of the respondents (345) indicated that they had had a service encounter with the IS (either automated or directly through support staff). We used these responses for the analyses in the second phase. In terms of duration of usage and system familiarity, 54 percent of the respondents indicated they had used the system for more than one year, while 32 percent had used the system for more than six months but less than a year, and 14 percent had used it for less than six months. Most respondents (92%) actively used the system from a few times a month to a few times a day.
Phase Two Measurement Model
The service attribute satisfaction item reliability scores ranged from 0.72 to 0.97, which exceeds the suggested cut-off point (0.70) (see Table B7 ). We also found no major cross-loadings between the constructs, which suggests adequate discriminant validity among the constructs (see Tables B7 and B8 ). The composite reliability scores exceeded 0.80 and the recommended cutoff (0.70). These values indicate adequate construct convergent validity (see Table B8 ) (Chin, 1998) . The average variance extracted values ranged from 0.64 to 0.94 (Table B8 ) and exceeded the recommended cutoff (0.50), which suggests the latent variables had adequate convergent validity. Altogether, the results demonstrate adequate discriminant and convergent validity for service attributes.
For satisfaction with the key components of the PeopleSoft system (i.e., information, system, and service) and overall satisfaction, as with the first phase, all item reliability scores exceeded the suggested cut-off point (0.70) (see Table B10 ). We also found no major cross-loadings among the constructs, which suggests the constructs had adequate discriminant validity (see Tables B9 and B10 ). All the reported composite reliability scores (Table B9 ) exceeded the suggested cutoff (0.70), which suggests adequate construct convergent validity (Chin 1998) . Moreover, the reported average variance extracted values exceeded 0.70 (Table B9 ) and, thus, the recommended cutoff value (0.50), which suggests adequate convergent validity. AVE values for each construct also exceeded their squared correlations with other constructs for each of the IS attributes, which suggests discriminant validity.
Phase Two Structural Model
The results showed that user satisfaction with the IS service attributes accounted for 0.678 of the variance in user satisfaction with the service component of the PeopleSoft System (see Figure 3 ). Similar to the first phase, we assessed the path coefficients' statistical significance using bootstrapping with 1,000 resamples. The results (see Figure 3 ) indicate that service reliability (0.135), assurance (0.144), access (0.198), empathy (0.139) and tangibles (0.159) were significant at p ≤ 0.01. Service responsiveness (0.105) was also significant at p ≤ 0.05, and service competence (0.080) was significant at p ≤ 0.10. Service courtesy, security, privacy, and communication were not significant. Figure 3 provides the path loadings from key IS satisfaction components to overall satisfaction for the second phase. Information satisfaction (0.212), system satisfaction (0.633), and service satisfaction (0.161) were all significant (at p ≤ 0.01) and accounted for 0.856 of the explained variance in user overall satisfaction with the PeopleSoft system in the second phase. 
Common Method Variance Analysis
Common method variance (CMV)-variance due to measurement error rather than the constructs that one measures-poses a critical issue in social and behavioral science research, especially for research that uses self-evaluative survey questionnaires as a means to collect data (Bagozzi, 2011; Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . CMV represents a systematic measurement error. Systematic errors are important in measurement since they can provide an alternative explanation for the observed relationships in research models (Podsakoff et al., 2003) .
To reduce method variance, Podsakoff et al. (2003) propose some procedural and statistical remedies. While one applies procedural remedies mostly when designing the study and survey instrument, statistical remedies refer to techniques that one applies during the statistical analyses when one has finished collecting data. In order to better control for the method variance, we employed procedural remedies that Podsakoff et al. (2003) suggest in both the first and second phases. They suggest that temporally, proximally, psychologically, or methodologically separating criteria and predictor measurement will reduce common method variance. With the first and second phases, we induced a temporal separation between measurements of different parts of the model. We also methodologically separated different construct measurements in both phases. We designed the online survey such that each set of questions that pertained to measures of satisfaction with the IS and with each of its main components (i.e., questions that measured overall satisfaction and satisfaction with information, system, and service) had their own dedicated page to ensure clear spatial separation between the groups of measures. Once subjects submitted their answers to one set of questions, they proceeded to a new page and could not go back at their previous responses. We grouped questions that measured each component's key attributes into three or four attributes per page and randomized the items randomized in the group. By methodologically separating construct measures, we could also more effectively control for construct-level bias. To control for item-level method variance, we employed a recently developed statistical methodology called the measured latent marker variable (MLMV) in the second phase. To date, researchers have suggested various statistical methods and techniques to detect and control for CMV in statistical analyses such as PLS analyses. However, researchers have shown most such methods and techniques (which includes the most frequently used technique, the unmeasured latent marker variable) to not be able to detect or control for CMV in PLSPM analyses (Chin, Thatcher, & Wright, 2012; Chin et al., 2013) . Chin et al. (2013) suggest that the MLMV technique (if applied appropriately) can control for up to 100 percent of CMV.
MLMV requires one to collect multiple unrelated measures when collecting data for the research model. These items should not relate to any construct of interest in the primary research model. However, they should maintain the same format and scale that the survey uses. We used these items to capture existing common method variance (if any) and collectively labeled them as MLMV in the research model. According to Chin et al. (2013) , the MLMV should contain at least four items in order to effectively detect and control for existing CMV. They demonstrated that using at least four items enables researchers to partial out 72 percent of the variance due to CMV while using 12 items and more can potentially control for 100 percent of the variance due to CMV.
Following the Chin et al.'s (2013) recommendations, we included 16 items in the survey in the second phase to capture any underlying CMV. We placed the items at the end of the survey to minimize possible effects that may arise from respondent fatigue (Chin et al., 2013) . Similar to the rest of the questionnaire, the MLMV items also used a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree). We selected these items to have the least possible logical correlation with the main study constructs. They mostly concerned everyday routine activities and trivia, and included items such as "music is important in my life", "I find rugby interesting", and "cats are smarter than dogs".
One can use two approaches to apply the MLMV items in a PLSPM analysis (Chin et al., 2013) . One approach uses construct-level correction (CLC) and the other uses item-level correction (ILC). We used item-level correction. We considered item-level correction the more appropriate option because, although it is more tedious to implement, it is the more accurate than the other approach. In addition, we had already taken steps when designing the survey to minimize the impacts of construct-level method variance.
According to Chin et al. (2013) , item-level correction (ILC) approach uses MLMV items to remove the CMV effects at the measurement-item level. To conduct ILC correction, one needs to regress each measurement item on the entire set of MLMV items (i.e., with the measurement item as the dependent variable). One then saves the regression residuals (i.e., standardized residuals). These residuals now represent the construct items with CMV effects removed. This process alters the original measurement variance in each item. In order to replace the extracted variance, one should reintroduce an equal amount of random error (equal to extracted CMV) into the construct items. To do so, one needs to capture the Rsquare that results from each regression and construct corrected values according to the following formula.
A number drawn from a normal distribution with a mean of 0 and standard deviation of 1 represents random error. One needs to apply this process to obtain a correct assessment of item reliability for use in the primary research model. One should then use the corrected values as item values in the PLSPM analysis in order to obtain results without CMV effects. Table 7 and Table 8 report the results of item-level CMV corrections alongside the original readings, which show only small differences between the model results following item-level correction. 
Discussion and Conclusion
In this study, we introduce a comprehensive model of user satisfaction that incorporates the key components of DeLone and McLean's (2003) IS success model and their attributes. As a result, we could assess satisfaction at different levels of granularity (i.e., at the overall, component, and attribute levels). Starting with measurements of user satisfaction with attributes of the key IS components, we integrated direct measures of user satisfaction with the key IS components and of overall user satisfaction and aggregated and assessed user satisfaction across three abstraction levels.
We used seven attributes each to capture satisfaction with the information and with the system components of the IS and 11 attributes to capture satisfaction with the service component. The results suggest that overall user satisfaction with an IS (as a whole) derives from user satisfaction with different IS components (i.e., information, system, and service satisfaction), which derive from satisfaction with their corresponding attributes (e.g., satisfaction with information completeness, system response time, and service reliability).
Next, we examine the results in light of the empirical context that we tested our model in. In this study, we tested the model using undergraduate business students' (user) satisfaction with an information system (i.e., enrolment management system) in use at a major university in the USA. In this section, we discuss our study's implications for practice and its contributions to theory.
Of the information attributes, only satisfaction with information currency, format, and completeness showed statistical significance with information completeness having the relatively higher path loading. While we found users to have different experiences and, thus, varied perceptions toward information completeness, format, and currency such that they influenced information satisfaction, the results also suggest the respondents may be indifferent towards other attributes such that they had little or no discernibly significant impact on information satisfaction. For example, in this context, one may expect that information provided about a financial transaction always pertain to its purpose. Similarly, one may expect the information outputs to be accurate, understandable, and credible as a "matter of course". As such, their presence may not have had a significant impact on information satisfaction. On the other hand, if users found the information that the system provided to lack accuracy or clear meaning or they could not trust it, we would expect these factors to significantly and negatively impact information satisfaction.
For the system attributes, we identified only user satisfaction with system ease of use and with system response time as key predictors of system satisfaction in this context (at p ≤ 0.05). System availability was weakly significant (p ≤ 0.10) in predicting user satisfaction with the technical system. These results may have occurred due to users' characterizing the focal IS as not the easiest or most user-friendly system to use. For example, users sometimes resorted to trial and error to locate the information they needed or to get the system to do what they want.
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Paper 13 Similar to the information component, for the system component, users may expect a certain level of system reliability, flexibility, integration, and security such that these attributes did not have a significant impact on increasing system satisfaction; however, their absence would likely decrease system satisfaction. Further, it seemed likely that, in the study context, the only system attributes that matter to users are the ones they notice due to their distinct usage patterns. For example, most individuals were not likely to use other systems that integrated with the PeopleSoft system in a noticeable way. As such, system integration may have little, if any, impact on system satisfaction compared with more noticeable attributes (in this case, ease of use, system response time, and system availability to a lesser extent).
In any organization, one can expect user experience with supporting services to vary more extensively compared with their experience with information and system components. For information-and systemrelated attributes, users generally encounter the same treatments or outcomes as they represent the technical system's inbuilt functions. However, users will not likely experience the same level of consistency in service delivery (Kettinger & Lee, 1994; Parasuraman et al., 1985) , especially when it comes to services that staff members deliver due to variations among the staff members who deliver the services and among the recipients who participate in and influence the service experience.
Our results suggest user satisfaction with service access, tangibles, empathy, assurance, reliability, responsiveness, and competence (to a weaker extent) predicted satisfaction with the support services. Of these items, we identified user satisfaction with service access (which refers to accessibility and availability of support services) as the most important predictor of service satisfaction.
Respondents also appeared to care about tangible aspects of IS services such as the appearance of staff and equipment. Service empathy, assurance, and reliability also showed significant impacts with respect to user satisfaction with support services. These items respectively refer to the personalized attention and caring that the support service conveys (empathy), support services' ability to inspire trust and confidence in users (assurance), and the service performance's consistency and dependability (reliability). Service responsiveness (i.e., the support services' ability to provide fast service) and service competence (i.e., proficiency in providing the service) had weaker but significant effects on user satisfaction with support service at p ≤ 0.05 and p ≤ 0.10, respectively.
As with information and system satisfaction, it appeared that users may have taken some attributes (in this case, service privacy and service security) for granted in this context such that they did not return a significant effect on the satisfaction judgment for the IS service. Service privacy refers to the degree to which the service encounters are kept confidential, and service security refers to the degree to which service encounters are enabled in a safe environment. We also observed similar findings for courtesy (i.e., politeness of the support service staff) and communication (i.e., ability to communicate clearly). However, had users raised concerns about, for example, privacy and security, their concerns may have impacted system satisfaction and had an indirect effect on the overall user satisfaction.
Implications for Practice
Notwithstanding the insights that we provide in relation to the context in which we assessed the model, our study has several implications for practice. Practitioners can easily apply our model to other settings and industries. For example, in healthcare, practitioners could use the model to assess user satisfaction with a healthcare information system's myriad components, subsystems, and attributes. It also provides a framework of user satisfaction that practitioners can use to consider different user groups' perspectives (e.g., physicians, nurses, administrative staff, and patients) and to compare user satisfaction across groups (e.g., in a multi-group analysis). For example, different user groups (e.g., doctors and administrators) have different priorities and use the same system in different ways, so they likely also have different experiences and evaluate the attributes differently. The various user groups may also provide unique insights into what they find important and how they form satisfaction judgments toward an IS. Altogether these insights can enable practitioners to develop tailored response strategies and programs for each group to help improve the user experience and, hence, their satisfaction with the IS.
Note that, in different contexts or among different user groups of the same system, which attributes elevate (or lower) satisfaction may differ. For example, in our context, it appeared that information completeness, format, and currency significantly impacted information satisfaction, while others such as information accuracy and credibility, even if they met expectations, did not have a significant impact. In other contexts, however, where one may question the accuracy or credibility of the information output (e.g., online reviews), these variables may impact the user's level of satisfaction. Further, we can reasonably expect some non-statistically significant path loadings since we provide a generic framework and instrument that one can apply to multiple settings. Once one has identified the non-significant or nonrelevant elements, one could evaluate an alternative model without these elements to provide a better picture of how the short-listed attributes relate to and influence satisfaction. Such a model could also help practitioners to identify key concerns so they can create targeted strategies for improving user satisfaction with their products and services and reap the benefits that come with having satisfied users, such as continued use, increased engagement with systems, consumer loyalty and increases in sales (Bhattacherjee, 2001; Oliver, 2010; Yi, 1989) .
Our study also provides a useful diagnostic tool that practitioners can use for benchmarking systems in an organization and for pinpointing opportunities to improve users' experience with an IS at different levels. Managers can use it to gauge user satisfaction with their organizational IS and with particular IT products and services. Developers can also use it to gain insights and feedback that can help improve their IT products (whether a simple software application or an enterprise-wide system). Service providers can also use it to measure and benchmark user satisfaction across the different industries, organizations, and user groups that use their products. In sum, this study provides a comprehensive framework that can better equip managers to identify and understand the most important IS components and attributes in determining overall user satisfaction and to formulate creative approaches to address the underlying causes of satisfaction or dissatisfaction with an application's specific components or attributes or with an IS as a whole.
Contributions to Theory
This study contributes to theory and the prior literature in several ways. First, using a multi-attribute approach to examine satisfaction with an IS and its components, we offer an outcome-oriented view of user satisfaction that enables researchers to identify and better explain the relative importance of individual satisfaction judgments about different IS features. This approach to assessing user satisfaction concurs with prior research that suggests that, for products or services with many attributes or components (as with an IS), people will identify and form a satisfaction judgment in relation to particular features (Oliver, 2010) . Their overall judgment of satisfaction would then derive from a combination of the satisfaction judgments at the attribute level. These direct assessments of satisfaction with attributes avoids the pitfalls that arise when individuals make disparate sets of judgments that make it difficult to explain satisfaction, such as when individuals assess an attribute as having high quality yet express dissatisfaction with it or the product or service (Mittal et al., 1998; Wirtz & Bateson, 1998) . Indeed, when one wants to assess satisfaction itself (rather than determinants of a satisfaction judgment such as quality), an outcome-oriented approach that focuses on direct measures of satisfaction with the attributes (or components) that make up a product or service provides an alternative approach to the dominant process approach that yields more consistent and informative results when it comes to explaining satisfaction. It can, therefore, yield insights into and better explain how users form global assessments of IS user satisfaction (whether component-level satisfaction or overall satisfaction) and direct attention towards specific actions that can address shortfalls.
Second, to enable an attribute-level focus on satisfaction, we developed and tested a model of user satisfaction that measures satisfaction at three different abstraction levels. At the most basic level, the model assesses user satisfaction with various IS attributes, such as information completeness, system response time, and service reliability. At a more abstract level, it assesses user satisfaction with key IS components (i.e., information, system, and service) (DeLone & McLean, 2003) . At the most abstract level, the model assesses users' overall satisfaction with an IS. As such, it provides researchers with a comprehensive, reliable, yet parsimonious model and instrument for measuring user satisfaction with an IS at different abstraction levels; that is, attribute-level satisfaction (e.g., satisfaction with information completeness), component-level satisfaction (e.g., information satisfaction), and overall satisfaction (with the IS as a whole). Third, the model helps scholars better understand how users form their satisfaction with an information system. Using this framework, the results highlight the important attributes and components in determining user satisfaction with the IS and their relative importance. We also distinguish the attributes that did not contribute to the satisfaction judgment in the study context. Given the generic and comprehensive nature of the satisfaction model we developed, we unsurprisingly found that not all the suggested attributes had a significant impact on component-level user satisfaction. For example, while information currency, format, and completeness were positively related to information satisfaction, other attributes such as information Volume 45 10.17705/1CAIS.04513 Paper 13 accuracy and credibility were not significant. However, their absence would likely have lowered satisfaction to the point that users became dissatisfied. We can liken this observation to insights that Herzberg (1974) provides via his motivation-hygiene theory (also known as two-factor theory), which suggests certain factors cause satisfaction and a separate set of factors cause dissatisfaction. Drawing on the underlying principles of motivation-hygiene theory, we could theorize further that certain attributes (as hygiene or "maintenance" factors) when present neither lower nor heighten the satisfaction judgment but, if absent, likely lower satisfaction and cause dissatisfaction (e.g., low information accuracy). On the other hand, some attributes (motivators) will have a significant impact on and contribute to global level satisfaction judgments and, thus, increase or lower user satisfaction according to the attribute's unique effect (e.g., information completeness or formatting).
Fourth, when compared with information and system components, service satisfaction has received limited attention in prior research. With our study, we address this gap by integrating service satisfaction into user satisfaction models. We also provide a set of validated measurement instruments for the attributes of the three key IS components (i.e., information, system and service). One can further contextualize our model to different settings due to its adaptability by removing attributes that pertain less to and adding those that pertain more to such settings (Hong et al., 2013) .
Finally, our study provides scholars with a set of attribute-level satisfaction measures that they can use in combination with component-level and overall measures of user satisfaction to further study the impact that user satisfaction has on outcomes such as technology adoption/intention, attitude, and continued use. For example, researchers may consider investigating whether overall user satisfaction better predicts user intention to continue using an information system than direct satisfaction measures with key IS components or attribute-level satisfaction. To the extent that evaluations at the more abstract level can sufficiently capture the satisfaction judgment to meet one's research focus, then we recommend the more global measures. Researchers may find granular measures more useful when they require more detailed knowledge and need to understand the causes and outcomes of the component-level and/or attributelevel satisfaction judgment. Similarly, researchers may consider investigating which components or attributes contribute the most to satisfaction consequences such as continued use to better understand how certain outcomes arise.
Limitations
As with any research, our study has some limitations. For example, we did not include all the user groups associated with the PeopleSoft system in the study. Of the key user groups (e.g., faculty, administrative staff, and students), we surveyed only the student user group. Thus, our results pertain to the perspectives of only one user group and, thus, may not reflect the perceptions of other groups that use the system. We need to understand the perspectives of other user groups who use the same system because different groups will use the same system in different ways and for different purposes and, thus, may have different experiences, priorities, and concerns. If we included other user groups, our contextual results may have differed. To better understand user satisfaction as a whole with a system, a more comprehensive analysis that includes all key user groups would potentially provide managers and developers with a better and more precise understanding about how different user groups evaluate an information system's attributes.
Second, the estimation approach that PLSPM uses to evaluate the research model has known limitations that may influence the findings (see Appendix C for comparative results using alternative analysis techniques). For example, one concern regards differences between CBSEM and PLSPM parameter estimates. While CBSEM focuses on the common factor model and indicator covariances to estimate model parameters, PLSPM uses a composite approach that considers the total variance; thus, one cannot avoid some differences between the results. At the same time, recent studies (Sarstedt, Hair, Ringle, Thiele, & Gudergan, 2016) suggest such differences are comparatively small and have little practical significance provided the model meets recommended standards in terms of number of indicators and indicator loadings. In this study, we adopt the premise that the user satisfaction model is "composite in nature". However, it can be difficult to determine whether the data itself is common factor or composite based. To address this issue, Sarstedt et al. (2016) suggests future work combine CBSEM and PLSPM to determine whether the differences between the results prove substantial and support work that uses a composite-based approach. Nevertheless, we recommend caution and that researchers consider the focus of their study (whether theory development and prediction or theory testing) foremost when choosing a method. Third, CMV (bias) can potentially provide a strong alternative explanation for obtained results if it exists in large amounts (Podsakoff et al., 2003) . In the second phase, we used a 16-item marker variable to detect and correct for it. We found that the second phase contained common method variance. We show how we could effectively control for this variance by using the measured latent marker variable (MLMV) method (Chin et al., 2013) . We found small changes in the model results following item-level correction (Table 7) . However, these changes did not change how we interpreted the overall results except at the margin for one of the 11 services attributes (i.e., service competence changed from being statistically significant at p ≤ 0.10 to not significant). However, we did not include the marker variable due to survey length in the first phase. As such, some residual effects could have arisen from common method variance in the first phase. However, using the findings in the second phase as a guide, it seems unlikely that such effects would have a significant impact on how we interpreted the overall findings except at the margin; here, the effects could have rendered system availability (significant at 0.10; see Figure 3 ) insignificant if we controlled for CMV at the item level.
Future Research
This study offers a comprehensive model of user satisfaction that assesses attribute-level satisfaction, satisfaction with an information system's components, and overall satisfaction. It opens up several avenues for future research. For instance, future research could enhance the model's explanatory and diagnostic power by including an attribute-ranking mechanism in the survey instrument. We found several non-significant path loadings with respect to component-level satisfaction. Among other explanations, users may have not found these attributes important or viewed them as maintenance factors rather than motivators (Herzberg, 1974) . Having a ranking mechanism in which users indicate the importance of each attribute to their purpose could help one better interpret the observed effects. Researchers could also test our proposed framework in different contexts and across multiple user groups.
Future research should also explore other possible relationships (interactions) among the key IS components and attributes that we examined. Specific system or information attributes may trigger a service request among users. For example, issues related to system use, such as a slow response time or concerns about information format and information completeness, may result in users' seeking more support from IS services to resolve these issues. Further, satisfaction with one component may impact satisfaction with other components. For example, prior research suggests that system satisfaction may impact information satisfaction . To explore these interactions, future work may include open-ended questions in the survey or interview respondents.
The service satisfaction perspective is fairly new to user satisfaction studies and requires more academic attention. We do not understand user satisfaction with services as comprehensively as we do user satisfaction with the other IS components (i.e., information and system) and their respective attributes, which have received considerably more attention in the literature (e.g., Bailey & Pearson, 1983; . We need more research to better understand IS services. In this study, users could access support services online or by referring to staff in the respective departments. However, the consumption experience may differ for a blended service environment compared to an exclusively online service environment. We suggest that researchers retest the model (specifically the service component) in other contexts where an IT artifact fully mediates the focal services. For example, customers of Web hosting services will usually initiate a service request through the IT artifact and receive the response through the IT artifact as well. As more businesses and services transition to an online presence, we will increasingly need to understand how users perceive the IS service component.
Finally, a key reason we conducted this research model lay with studies that posit attribute satisfaction as a better predictor of overall satisfaction than attribute quality or performance measures and as the better approach where the product or service of interest includes multiple attributes or components (Mittal et al., 1998; Oliver, 1993) . Past user satisfaction research has mostly used user perceptions of attribute quality and performance to predict user satisfaction (e.g., Doll & Torkzadeh, 1988; McKinney et al., 2002; Xu et al., 2013) . To determine which approach better predicts user satisfaction, future research could consider capturing quality perceptions and performance evaluations of different IS attributes and user satisfaction with the same attributes and investigating which modeling approach better predicts satisfaction.
Unless otherwise indicated, the satisfaction items below use a seven-point Likert scale with the following anchors: very dissatisfied (-3), quite dissatisfied (-2), slightly dissatisfied (-1), neither satisfied nor dissatisfied (0), slightly satisfied (1), quite satisfied (2), very satisfied (3).
Overall Satisfaction
For all the questions below, the term "PeopleSoft systems" refers to information output, the technology that delivers it and supporting services. 
Information Satisfaction
For all the questions below, the term "information" refers to the information output that you receive from the information system that you are using.
• I am satisfied with the information I get from the PeopleSoft system. • I am very satisfied with the information I receive from the PeopleSoft system. •
Overall, I am __________ with the information output I receive from the PeopleSoft system
Very dissatisfied (-3) / very satisfied (3) Very displeased (-3) / very pleased (3) Very frustrated (-3) / very contented (3) Very disappointed (-3) / very delighted (3)

System Satisfaction
For all the questions below, the term "system" refers to the technology that delivers the information output. Please stay focused on the technology that facilitates the information system you are using.
• I am satisfied with how the PeopleSoft system works.
• I am very satisfied with the functioning of the PeopleSoft system.
• Overall, I am __________ with how the PeopleSoft system operates. 
Very dissatisfied (-3) / very satisfied (3) Very displeased (-3) / very pleased (3) Very frustrated (-3) / very contented (3) Very disappointed (-3) / very delighted (3)
Service Satisfaction
For all the questions below, the term "service" refers to the supporting services you receive that help, support, and facilitate the operation and use of the information system. Please stay focused on the supporting services of the information system you are using.
• I am satisfied with the services that support the PeopleSoft system.
• I am very satisfied with the services that facilitate the functioning of the PeopleSoft system.
• Overall, I am __________ with the supporting services associated with the PeopleSoft system.
Very dissatisfied (-3) / very satisfied (3) Very displeased (-3) / very pleased (3) Very frustrated (-3) / very contented (3) Very disappointed (-3) / very delighted (3)
The following set of questions relate to your satisfaction with different attributes of the information output that the system provides. For all the questions below, the term "information" refers to information output. Please mark your answers according to the scale provided below. 
Satisfaction with System Attributes
The following questions relate to your satisfaction with the functioning (i.e., operation and use) of the system itself. For all the questions below, the term "system" refers to the technology that delivers the information output. Please stay focused on the technology that facilitates the information system you are using. Please mark your answers according to the scale provided below. 
Satisfaction with Service Attributes
The following set of questions relate to your satisfaction with the services that support the operations and use of the PeopleSoft system. Please mark your answers according to the scale provided below. Responsiveness …how fast support services are delivered. …the timeliness of service. …how soon support services are able to help you. …the promptness of the support services that you receive.
Assurance …how support services make you feel confident that your concerns will be addressed …how support services provide assurance that your requests will be attended to …how support services make you feel you can trust them to resolve your issues Empathy …how polite the support services are to you. …how respectful the support services are to you. …how considerate support services are to you.
Security …how support services make you feel safe from harm during your interactions with them. …how support services provide a safe and sound interacting environment. …how support services provide you with a safe and secure service encounter.
Privacy …how support services make you feel that your interactions with them are private. …how support services make you feel that your interactions with them are confidential.
Access …how easy it is to acquire support services. …the accessibility of support services. …the availability of support services. …how much empathy is provided by the support services. …how much sympathy is provided by the support services.
Tangibles …the support materials used by support services. …with the equipment used by support services. …the resources used by support services. …the tools used by the support services. …how support staff are neat appearing. …professional appearance of support staff. …business like appearance of support staff.
Demographics
Please answer the following demographic questions.
Gender
Male Female
What is your age group? 
Appendix C
In a post hoc comparative analysis, we compared the results of the PLSPM analyses with alternative estimation approaches for evaluating the research model. Most studies in MIS typically use PLSPM or covariance-based SEM; a small handful have used regression with summed scores or principal component scores (e.g., Gefen, Straub, & Boudreau, 2000) .
Considering key criteria such as study focus, sample size, and model complexity, we applied simple summed regression and principal component regression (using SPSS 25) to the research models. The analyses (see Table X for overall satisfaction) showed that all three methods produced similar results; see also Figures 2 and 3) . Both simple summed and principal component approaches produced results that were almost identical to PLSPM. This similarity, especially with simple summed scores, likely arose because the item loadings for each construct, though different, had a narrow range across the measures. Were the loadings more varied, we would expect larger differences in favor of the PLS results (Chin, 2010a) . In this case, comparing PLS composite scores with simple summed scores Chin (2010a) demonstrated the superiority of PLS weighted composite in prediction when measures varied in reliability. Key: information satisfaction (IS), system satisfaction (SyS), service satisfaction (SrS), overall satisfaction (OS).
